Introduction
Nepeta rtanjensis Diklić & Milojević (Lamiacea) is an endemic and critically endangered perennial that grows only on a few localities in South -East Serbia [1] . Many species of genus Nepeta are well known for their medical properties and are widely used in folk medicine. According to previous studies the chemical composition of essential oil extracted from aerial parts of N. rtanjensis consisted of a-pinene (3.3%), b-pinene (0.37%), 2-metoxy-p-cresol (1.14%), 4ab,7α,7aβ nepetalactone (6.30%), a-copaene (1.33%), 4aα,7α,7aβ nepetalactone (79.89%), germacrene D (1.80), d-cadinene (2.12%) [2] . N. rtanjensis belongs to nepetalactone -containing species and the biological activity and pharmacological properties of essential oil are ascribed to iridoid monoterpenoid 4aα,7α,7aβ nepetalactone which is the main component of N. rtanjensis essential oil. However, antifungal and antimicrobial effects of essential oils are the result of many compounds acting sinergistically. 
Experimental Procedures

Essential oil
The essential oil was extracted from air-dried aerial parts of Nepeta rtanjensis, collected during the pre-flowering stage on experimental fields of the Institute for Biological Research "Siniša Stanković", by hydrodistilation for 2 h in a Clavenger type apparatus. The extracted essential oil was kept in sealed glass vials at 4°C until further analysis.
Fungal strains used
Two Alternaria species were isolated from the leaf surface and seeds of Nepeta rtanjensis (autochtonous species). Due to atypical single-spore colony morphology and atypical conidiogenus apparatus isolates were not identified to the species level. Leaf isolate was assigned as Alternaria sp. 1 and seed isolate as Alternaria sp. 2. The fungi were deposited to the Mycotheca of the Department of Algology, Mycology and Lychenology, Faculty of Biology, University of Belgrade. They are maintained on malt extract agar (MEA), and Potato dextrose agar (PDA), stored at 4°C and subcultured once in a month. In order to determine how different types of conidia would react to essential oil treatments two other tested fungal species Cladosporium cladosporioides (Fresen.) G.A. de Vries (ATCC 13276) and Trichoderma viride (IAM 5061) were obtained from the Mycotheca and used in conidia germination assay along with Alternaria isolates.
Conidia germination assay
Conidia germination assays were carried out on Petri dishes (9cm diameter) containing MEA amended with different N. rtanjensis essential oil concentrations (0.1 -1.4 μg ml -1 ). MEA without essential oil was used as a control. For each treatment and each dose tested, three replicate Petri dishes were used. Petri dishes were inoculated covering the entire surface with a suspension of 200 μl of conidia (10 5 conidia per ml adjusted by haemocytometer), obtained from sporulated mycelia of 14-day-old cultures of Alternaria sp.1, Alternaria sp. 2, C. cladosporioides and T. viride and incubated in the dark at 25°C. After the 24 h, germinated and nongerminated conidia were dyed with lactophenol cotton blue and counted under the microscope (Zeiss Axio Imager M.1, with AxioVision Release 4.6 software). At least 200 conidia were counted for each observation directly on the Petri plate. For the Alternaria species conidia were considered germinated when the germ tube length was at least half the length of the diameter of the conidia or longer while for the C. cladosporioides and T. viride conidia were considered germinated when the germ tube length was at least the same length of conidia. Conidia germination assay was used to determine the 50 and 95% inhibitory doses (ID 50, ID 95 , respectively). The experiments were repeated twice.
Statistical analysis
One way ANOVA was performed for conidia germination assay using STAT-GRAPHIC software, version 4.2. A P value less than 0.05 were considered statistically significant.
Results
The essential oil extracted from aerial parts Nepeta rtanjensis showed the significant potential to inhibit conidia germination of the test fungi which is demonstrated with ID 50 and ID 95 values (P<0.05). The results of conidia germination assay are reported in Table 1 ) was documented for autochtonous Alternaria sp. 1 (leaf isolate).
In addition to conidia germination inhibition the light microscopy revealed that the average germ tube length of Alternaria isolates significantly decreased as a response to different essential oil concentrations used in experiment (P<0.05). The smallest germ tube elongation (10.9 μm) was documented for Alternaria sp. 1 (leaf isolate) in a presence of N. rtanjensis essential oil in concentration of 0.4 μg ml -1 (Table 2 ). There were no significantly decreased germ tube elongation for T. viride and C. cladosporioides observed in experiments.
Discussion
The ability of Nepeta rtanjensis essential oil to inhibit conidia germination of tested fungi was evaluated in vitro. The conidia germination assay demonstrated [5] . In mycelia growth assay, the Alternaria isolate were the most susceptible and oil concentration of 0.6 μg ml -1 was determined as minimal inhibitory concentration (MIC). [6] . The conidia of the most susceptible species C. cladosporioides also contain melanin within the cell wall structure. But these spores are one-celled with thinner cell walls and are much smaller then dictiospores of Alternaria sp. That can be the reason of higher sensitivity for C. ladosporioides conidia. Also, higher ID 95 for lightcolored conidia of T. viride suggested that melanin is not the main protection factor for C. cladosporioides. It was shown that N. rtanjensis essential oil can inhibit mycelia growth of C. cladosporioides at 1 μg ml -1 and T. viride at 1.6 μg ml -1 [6] . The most discrepant sensitivity between spores and mycelia growth reaction to the N. rtanjensis essential oil was documented for T. viride. It can be explained with the ability of some mycelia including T. viride to produce a variety of enzymes that can detoxify components of oil into inactive forms [7] .
Our results correspond with other literature data also suggesting that essential oils can inhibit the conidia germination of fungi. Sharma and Tripathi [8] examined the effects of Citrus sinensis (L.) Osbeck epicarp essential oil on Aspergillus niger conidia germination and reported that concentration of 1.5 μg ml -1 can cause 100% inhibition of conidia germination. Hadizadeh et al. [9] reported inhibition effect of nettle (Urtica dioca L.) essential oil against Alternaria alternata (Fr.) Keissl. 93% of conidia germination inhibition was accomplished with 1500 ppm of nettle oil along with significant decrease of germ tube elongation. Jain and Agraval [10] The antifungal efficacy appears to relate to the chemical composition of essential oil. It is believed that essential oils can interfere with cell metabolism of fungi. Many components of essential oils can act as regulators of intermediary metabolism; thay can change the membrane structure and interfere with the nutrient uptake from the medium, they can affect enzyme synthesis at nuclear or ribosomal level, or thay can substitute the limiting factor in intermediary metabolism [11] . The main metabolic activities that occur during the conidia germination in fungi are respiration, RNA and protein synthesis and trechalose breakdown [12] ; these can also be inhibited in a presence of essential oils. In conclusion, the present results along with other results of N. rtanjensis essential oil research suggest that this oil has strong antifungal activity against different fungi and in the future it can be potentially developed as fungicide.
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